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Zilola Khashimova, Assistant Professor, MS Physician Assistant Studies, Dominican University
of California, San Rafael, CA, email: zilola.khashimova@dominican.edu.

Abstract: The efforts to build an online course for first-year PA students revealed that sources
for interactive, adaptive technology is available, but it is sometimes difficult for an educator to
find and combine to build a complete, effective online course. Students gave favorable feedback
to use of the material in class once the technologies were assembled.

Introduction: With faster computers and large data storage on the cloud, interactive technology
has become quite useful and affordable. Interactive technology is algorithm-based systems that
take advantage of advanced mathematical formulas and machine learning concepts to adapt
specifically to individual learners. At its core, such systems are intended to identify what a
student does and doesn’t understand, identify and provide content that will help the student learn
it, assess again, help again, etc., until some defined learning goal is achieved. One of its greatest
potentials is to target instruction at just above the student’s ability level (to challenge but not
discourage the student) and at the student’s specific content needs. A recent study concluded
that some adaptive systems were nearly as effective as one-on-one human tutoring.
In traditional classroom learning the teacher lectured to the students, the students read the
material in the textbook and answered the assigned questions at the end of the chapter. The
student was left on his own to recognize what he had not yet grasped from incorrect answers of
the practice problems in the textbook and needed to review again. But, he usually did not know
the correct answers to the practice problems until the next class when the teacher gave the
answers in class or graded the homework and returned it to him in the next class, by that time,
the student was occupied with learning new material in the next chapter. For assistance, the
student could meet with the instructor during the instructor’s next office hours, but the instructor
usually did not have time to fully review all the material again. Also, the student could ask his
fellow classmates to help, but the classmates are usually no more familiar with the material. The
student was also left to himself to adapt the material to his learning style. The traditional
classroom was not very interactive or adaptive to the student.
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E-learning can be used to enhance a classroom course, or as a stand-alone course. The
content of the course should be meaningful, memorable, and motivational (Allen, 2003) and
should address the learning style of the student. This paper is not so much about the content of
the course, but more about the technology used to deliver the content and how the content is
formatted in the technology. Special emphasis is made that the technology should be used to
deliver the content in an interactive, adaptable manner.
Interactive technology is algorithm-based systems that take advantage of advanced
mathematical formulas and machine learning concepts to adapt specifically to individual
learners. At its core, such systems are intended to identify what a student does and doesn’t
understand, identify and provide content that will help the student learn it, assess again, help
again, etc., until some defined learning goal is achieved. One of its greatest potentials is to target
instruction at just above the student’s ability level (to challenge but not discourage the student)
and at the student’s specific content needs. (Oxman, Wong & Innovations, 2014)
Adaptive technology changes according to the response of the student. The software may
offer a different question or scenario to a student depending on the previous responses from the
student. It is similar to interactive technology but may not be driven by as much data analysis as
interactive technology. Some games are based on this technology in that it will direct the game
along a path that the gamer is choosing. (Oxman, Wong & Innovations, 2014).
Learning styles describe the way a student acquires and processes information. If
teaching styles and educational materials are adapted to the student’s learning style, it helps to
improve the student’s learning performance, enhance learning motivation, increase enjoyment
and reduce the learning time. (Feldman, et.al., 2015)
Research of on-line learning (e-learning, distance learning), especially research before
current technology was available, has considered e-learning to include placing videos online to
be accessed by the student, giving lectures the same as in the classroom except the student was
viewing through the computer, or placing pictures or reading material online to be accessed by
the student. None of this is considered adaptive or interactive. Means et.al. (2009) using
extensive meta-analysis of research found that the positive effects associated with adding online
content to courses should not be attributed to the media or the technology, per se, but the only
statistically significant influence on effectiveness was the additional time spent on various tasks
by online learners. Rizzolo et.al. (2002) had course materials for a human anatomy and
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development course placed on a website which included exams with interactive content. The
study found that the most effective part of the course was the interactive offerings like exams
with interactive feedback. Bertheussen and Myrland (2016) used interactive practice files in a
marketing class and found that academic performance as determined by the mid-term exam, was
strongly associated with the deliberate practicing and problem-solving activity using interactive
spreadsheet files. They determined that the amount of deliberate practice was the main
associative cause of the higher grades and not necessarily the technology.
Artificial intelligence (AI) is computer algorithms that are programmed to analyze data to
find the best solution or best fit to a question. Software is programmed to collect data on the
student as he is interacting with the educational program. AI then analyses this data to determine
such things about the student as his learning style, competency level, etc.

With this

information, AI can then adapt the material to the student. For example, traditional practice
exams were a list of standard questions given to the entire class. Once graded, the student
looked at the questions he missed and reviewed associated material until he was comfortable
with the correct answer. With AI incorporated in an exam software program, the software can
ask challenging questions that are just enough below his competency level to challenge him, but
not frustrate him. Based on missed questions, the software will aske similar questions until it is
determined the student is proficient with that material. (Zawacki-Richter, et.al., 2019)
Gaming technology is also being incorporated into interactive clinical training. Instead
of a video of a simulated patient giving a list of symptoms, gaming technology allows the
incorporation of the student asking questions to the simulated patient. The “patient” is
programmed to respond to the questions asked and is interactive based on the actions of the
student just like the student is playing a video game. (Gavriushenko, 2017)
Materials and Methods: A search on the internet was done to determine available software that
was specifically design for healthcare education or that could be adapted for use in healthcare
education. Technology and software found from this search was then integrated into teaching
PA students in their first year.
Results and Discussions: Software and technology is available for healthcare education, but it is
difficult to find an effective solution that fits neatly into a course. Some material is available
from software companies, some is available from textbook publishers, some is available from
universities, school districts, nongovernmental organizations, or educational associations. The
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price also varies. Software from software companies are usually the most expensive and require
an access fee paid by the school or individual student. The materials available from textbook
publishers are available with no additional fee once the student purchases the textbook (which is
sometimes relatively expensive). Some material is available for free from organizations like
education associations, the government or nongovernmental organizations, but these usually
have the least support and upgrades. Also, some material is available for free, but is supported
by advertising (like YouTube or some Google features).
For the PA courses, mostly material available from the textbook publisher were used
along with communications software. A&P Reveal was used for the anatomy and physiology
along with recorded and live lectures on Zoom. Online practice quizzes were given in McGrawHill Connect. Assessment quizzes were given on ExamSoft. The feedback from students was
favorable to the use of the online materials. The online technology was accepted by the students
and they felt that it improved their learning of the course material and subsequently their grade in
the courses.
Conclusions: Interactive, adaptive technology is available for healthcare educators, but it is
available from many different sources. To build a complete online course, the educator must
conduct an exhaustive search of the internet to find what is needed for the course and at a budget
that is affordable for the student and the school. Students had a favorable feedback to the use of
the online materials. Future research should be done to gather more detailed feedback from the
students. Also, efforts should be made to list the available materials in one place to allow
educators to more easily find what they need to build their course. Feedback about the materials
from previous users would also be helpful addition to the list.
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